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GENERAL CONDITIONS 

The single outstanding feature of the month was the 
prevailing low pressure ovw the Atlantic. as touched 
upon by Supemsing Forectwter Bowie and others in the 
pa es which follow. 

Eoupled with this deficit iu pressure over the North 
Atlantic, there ap ears to have been a small escess in 

orth American Continent.. The conse ueiice of this 
change in ressure distribution is reflecte in the abnor- 

Chart I11 and on the inset map of .hart, IV. The usual 
details follow. 

ressure over the i orth Psrific. between Hawaii and the k 
malities o P temperature and preci, itation as shown in 
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CYCLONES AND ANTICYCLONES 

By 1%'. 1'. DAY 

The eneral ath of the cyclones moving across the 
United % $  tates uring the month of Ma.rch was consider- 
ably depressed toward the south? and there were several 
develo ments into important storms? especially along 
the At Y antic coast. At the same time, air pressure was 
almost continuously lligli over the interior of Canada, 
a parent1 with a peak of high Iressure near or oyer the 
Judson J a y  region. In  fact, t h e southern edge of this 
area coming within the limits of obsemation persisted 
without break from the 6th to the 3ith, during which 
time no low-pressure area was charted within the region. 
It is also interesting to note in this connection that the 
ressure was continuously below normal over the Azores P rom the 1st to the 27th with an average depression of 

about half an inch. Bermuda also showed a large 
deficiency of pressure from the 6th to the 27th. 

FREE-AIR SUMMARY 

By V. E. JAHL, Meteorologist. 

The wind resultants for the month shorn for the four 
northern aerological stations a decidedly more northerly 
component than nornial at all levels. The influencc of 
this northerly tendency of the winds is also noticeable 
in the observations at  the southern stations, where the 
wind resultants show a less southerly tmdenc.y than 
normal at most levels. 

The thermal significance of the wind resultants is 
immediately apparent in the monthly mean temperatures. 
(See Table 1.) I t  was colder than normal to the upper 
limit of observations at all stat.ions, the departures being 
especially pronounced in the higher levels at  the northern 
stations and at Due West. At Groesbeck, where the 
departure from the normal wind direction was least, the 
temperature departure was also least. The departure 
of tem erature with altitude showed the greatest ran e 

normal at. the surface, but became pro essively more 

tion attention is caLled to Chart 111, this REVIEW, which 

over &endale, where the temperature averaged neary 7 
below normal with increasing altitude. T n this connec- 

The observed variance of wind from the normal and 
consequent depression of temperature occurred at more 
or less scattered intervals durmg the month, although a 
rather general a.nd pronounced period of cold weather 
prevailed t,oward the dose of the first decade. The 
dominant weather-map conditions, to which these de- 

artares from the normal can he attributed, appear to 
Iave been mainly a. persistence of high pressure over 
middle sections of the country and low pressure over 
the North At.lantic; also a movement of LOWS across the 
country- somewhat, south of their usud path. (See 
St,orms and Weakher Wa.rnings, VC'ashington forecast 
dist,rkt, p. 178, this REVIEW.) The resultant lowering 
of temperature, however, does not appear to have been 
clue entirely to the northerly winds implied from this 
pressure hstribution during t,he month, RS nunierous 
inst,ances were recorded of tern eratures below normal 

most, cons icuous examples were found on the 16th and 
22d, on wiich dates, in the line of tations froni Ellen- 
dale on the nortrh t,o Groesbeck on lie south, tempera- 
tures well below the average for the season were observed 
at practically all levels in winds draining northward 
from the rear of a ridge of high ressure extending 
southeastward across the country. I n  esnmple is also 
found at Broken Arrow on the 33d, and on other dates 
(see p. 174) of an apparent esception to the known rela- 
tion of temperature to wind direction, viz, a fair1 well- 
defined fall in temperature in a sout,hea.st winr Q aloft. 
The esplanntion seems to be a reinforcement of the 
HIGH to the northeast, and the developnient of a LOW 
to the south. 

A record of extremely low temperatures aloft for a 
southern stat,ion was obtained at  Due West in the series 
of observations on March 10-1 1. The observations were 
made in the rear of the LOW that appeared over New 
Mexico on the 8th, a discussion of this LOW in its earlier 
stages appearing on pa e 161 of t.liis REVIEW. The 

altitude late at  night of the loth, was 22' lower than 
nornial for that level, and racticnlly the same as the 

most northerly stations (Ellendale and Drael) ,  36 hours 
previously. It is obvious from this observation that 
under certain conditions. of pressure distribution and 
temperature conditions in its path, a cold mass of air 
can be transported great distances south or sout,heast 
without material gain in temperature. The tempera- 
ture m d  wind direction record of this series of observa- 
tions appears in the following table: 

in winds having a strong sout K erly component. The 

t P 

lowest t'eniperature recor d ecl, -50.8' C. at 3,500 meters 

lowest temperature recordec P at  the sttme level at  the 

Wind directions and tenrperatrwes DUCT Dice West, S. C.,  071. March 
1&1 1 , 1994 (see also Ta.hle 1 , p .  174) 
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Pilot-balloon observations showed as a rule a northerly 
component of free-air movement for the month over a11 
stations, except. that a marked southerly component was 
evident in some of the lower levels over the southern 
stations, xrticularly Groesheck and Hey West. The 

second froni the WNW., shown at 7,300 meters altit.ude 
in a sin le tlitdolite observation macle a.t! Groesheck nn 
the 111%. C)f more interest. me tahe oenerally strong 
westerly winds observed in the first. few klometers above 
the ground on t,he 27th over an estended region compris- 
in the stations of Rrolten Amow, :Denver, Drexel, l h e  
&st. Ellendde, Memphis, and R.oys.lCent.er. Significance 
attaches to these winds. inasrni1c.h as tjhe weather map 
showed weak sea-level pressure gradien t's over the region 
concerned, and a. pronounced LOW appeared cen trral over 
Colorado on the following dav. While a possible connec- 
tion between these observed st,rong winds on t.he 27t.h 
and t,he development of the LOW on t,he 28th can only he 
assumed. the winds t,hemselves can be explained from 
the depth of t,he latitudinal temperature gradient. Kite 
observations to 4,OQO meters altitude are available 011 this 
date from Groesbeck and Ellendale, and show that the 
normal temperature gradient between the two stations 
was slightly exceeded at the surface and nearly doubled 
at 4,000 meters. The figures are shown in the following 
table : 

highest ve P ocity recorded a t  any level was 54 meters per 

Free-air 1empera.lures over Ellendale, N .  Uak . ,  und Groesbsck, Tex. ,  

[Altitude, M. S. I.., meters] 

011 March 27, 19i?g, mid eorrespandiirg nornmls 

Winds having an easterly component extending to high 
altitudes were observed a t  the most northerly stations 
only, and considering tahe limited o ortunities for ob- 
servation to high altitudes i m p o d i y  weather condi- 
tions. were prohably more frec uent than the record shows. 
The laces of occurrence a.n d ds.t.es were as follows: EI- 

Ithaca, 23d; m d  Ellendale, 30th and 31st. As usual 
with easterly winds a t  high altitudes, the velocities were 
light. These easterly winds were observed in connection 
with high surfnce pressure, and undoubtedly were asso- 

lenda s e, Madison, and Lansing, 15th; Burlingbon, 22d; 

ciated with the 

month. 
'rasr.~ I.-Free-nir tenrperat tire& relat.ive huntidities, and vapor 

pressitres dtuing March, 1934 

ersistence of hi h pressure previously 
noted as prevai ? mg over a consi % erable portion of the 
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